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k ∈ (−pi, pi]ν . ? ¼É¹ÝC¹ÅV¼ØSÄ½¼aÀÓVÔâÓVÐ3Üﬀ¼Ï;¼ ν À¹ÅÅÆ"Çì¼ÌVÊJ¾¹½¼¾
#%Ü^¹ºJ¿V»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ν = 1, 2 ð
¿ÓV¿áº¼ﬀÜﬀºJ½ﬀÁÊJÅÅV¼ﬀÊ
ÝÅ¹ÄVÊJÅ¿VÊëï
ν 6 3 ð
Å¹äÀVÅVÊ)ºJÂÑfÊºJ½ﬀÁÊJÅÅV¼Ï;¼ìºJÌVÊJÉ½ﬀ¾¹<êñ¾¹Üﬀ¼½Êòæ Iﬀç%¿Vºº ÓÊÀVÂÕ
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U : l2(Z2) → l2(Z)⊗ L2([−pi, pi)),
¼Ì¾VÊÀÊÓVÔÊ»Æ"Ç)Ö+¼¾V»ÂÓ¼Ç

























































G0(n, k, λ) = − e
ikn/2√















ÁÊJ¾ÃÅV¼ﬀºJ½ﬀÒ M, ¼Ì¾VÊÀÊÓVÔÊ»ÂÐ\Ö1ÂÅÉÙ¿VÊJÇ g(λ/4 cos(k/2)), ÓV¿VºJ½ﬀÆ É¼½¼¾V¼Ç
ºJÉÓÊJ¿Á¹Ð%½ºÔeÁÀ¼ÓVÒ






































ψ ∈ l2(Z) ð ØÅV¼m¿ä¾VÊJÝ;¼Å¹ÅVºJÆ+Ø¬É¼ÏÀ¹ ψ ôÉÌV¼Õ
ÅVÊJÅÙ¿¹CÓVÒﬀÅV¼gÁ¼Ý¾¹ºJ½C¹ÊJ½<
ê ÁÊÀÊ»È¼ﬀÜﬀ¼ÝÅ¹ÄVÊJÅ¿VÊ
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λ2 − 16 cos2(k/2), ï :ﬀ< G ð
#%Ü^¹ºJ¿V»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V (n) 6= 0.
E
'F%>B










































'#+&& −4 cos(k/2) ð AI-
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F (0, 0) = 0,
∂F (0, 0)
∂κ

























































































V (n)|n−m|V (m)(∓i)|n−m| +O(ε3).
ﬂ/ÓÊÀ¼Á¹½ÊÓVÒﬀÅV¼Ø
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